Characteristics of the relaxant response of adenosine and its analogs in intestinal smooth muscle.
Several characteristics of the relaxant response of the isolated longitudinal muscle of the rabbit small intestine in response to the administration of adenosine and related compounds are studied. Following administration of adenosine or ATP the preparation responded with a rapid initial suppression of spontaneous contractile activity followed by a secondary sustained phase of inhibition of lower magnitude. Cumulative application of relaxant doses of adenosine or ATP caused a lesser total response than that obtained by single application of the cumulative dose. Neither procaine, lidocaine or guanethidine antagonized the responses to adenosine or ATP and the responsiveness of muscles obtained from reserpinized animals appeared unchanged. A number of adenosine derivatives and analogs was tested for the ability to relax the muscle. Generally, compounds containing a primary or secondary 6-amino group acted as agonists with the exception of 8-bromoadenosine. Those nucleosides found to be inactive did not modify the responsiveness of the muscle to adenosine. Responses to adenosine and ATP were not appreciably modified by papaverine, imidazole, dipyridamole, 6-(p-nitrobenzylthio)-purine riboside. Antagonism was observed, however, with phentolamine and theophylline. Theophylline at 100 muM inhibited responses to adenosine over a wide dose range; this antagonism was surmountable by high doses of adenosine. 1-Methyl-3-isobutylxanthine did not antagonize adenosine responses. A number of 1,3-alkyl-6-thioxanthines did not modify the adenosine response at doses that did not show any direct action. The results supported the concept of an extracellular receptor site of adenosine and its analogs and the absence of an indirect mechanism of action via nerve stimulation.